INTRODUCTION
Metal expansion joints (additionally called compensators) are repaying components for thermal expansion and relative development in pipelines, compartments and machines. They comprise of at least one metal bellows, connectors at both finishes, and tie poles that depend on the application. They are separated by the three essential sorts of development: axial, angular and extension joints. Restricted measure of research work has been done by a few scientists working in the region of the expansion joint for shell and tube heat exchanger. Their work has been accounted for by performing mechanical overview (to be specific, Alfa Laval India Ltd., Pune) and thorough writing audit through prior distributed research work, journal papers, and specialized reports. Many plan formulae of bellows can be found in ASME code [1] . And the most comprehensive and broadly acknowledged content on bellows configuration is the Guidelines of Expansion Joint Manufactures Association, EJMA [2] . Number of pilot and test tests have been performed for investigation of AM350 steel bellows by Shaikh et al. [3] . As bellows are presented to marine air for over 13 years which prompts to setting impact, henceforth the assurance of element qualities of bar limited components by controlling certain parameters on business programming was finished by Broman et al. [4] . In correlation with semi investigative, techniques have capability of considering axial, twisting, and torsion degrees of freedom in the meantime, and the rest are demonstrated by limited components in which experimental outcomes are additionally checked. The impact of the elliptic level of Ω-formed bellows toroid on its stresses is researched by Li [5] . Also, Becht IV [6] has explored the fatigue behavior of expansion joint bellows. The after effects of Ω-formed bellows with elliptic toroid computed stresses relate to tests. The elliptic level of Ω-molded toroid influences the magnitude of internal pressure-induced stress and axial deflection-induced stress. It particularly creates an extensive impact on the pressure-induced stress. To keep up the weariness life of toroid bellows, during assembling process toroid elliptic degree must be diminished. EJMA stresses for unreinforced bellows are assessed by Becht IV [6] . Utilizing direct axisymmetric shell components parametric examination is led. Finite element analysis is done using commercial code. Meridional stresses because of internal pressure and displacement are exact. bellows shaping procedure is done in the wake of assessing powerful parameters by Faraji et al. [7] . FEM results are compared with analytical analysis. Faraji et al. [8] utilized a commercial FEM code, ABAQUS Explicit, to reproduce fabricating procedure of metal bellows. Forming of various states of tubular bellows utilizing a hydroforming procedure is proposed by Kang et al. [9] .
A reasonable blend of hydroforming and roll-forming forms which is analyzed as a feasible contrasting option to improve the fatigue life of austenitic steel bellows for low-pressure, low-temperature applications. This blend procedure has the additional merits that bellows with additional deep convolutions can be formed as substitutions to costlier diaphragm type bellows and for applications having space restrictions. Examination uncovers that a relationship exists between this unequal sharing of development and fatigue life. In view of [10] . Weariness is for the most part an essential part of design on metallic bellows expansion joints. These parts are liable to relocation stacking which oftentimes brings about cyclic strains. This review has been examined to investigate the impact of geometry on fatigue life for automotive bellows. 8 node shell component and non-direct technique is utilized for the investigation. The advanced states of the bellows are required to give great rules to the useful designs proposed by Jinbong et al. [11] . Experimentally the toroid-molded bellows conduct. The outcomes demonstrated that, contrasted with Ushaped bellows, toroidal bellows have longer exhaustion life, more grounded capacity to oppose internal pressure instability proposed by Tingxin et al. [12] . The impact of natural medium on erosion fatigue life for Ushaped bellows expansion joints. The outcomes demonstrated that the presence of destructive medium accelerates both split start and propagation rates and diminishes the failure life for the expansion joints proposed by Zhu et al. [13] . The failure of a metal bellows adaptable hose which subject to numerous pressure cycles. It was found that by cycling the pressure on the hose and applying a pressure significantly greater than the yield capacities of the hose, this blend of yielding and cycling, brought about a burst failure proposed by Penetrate and Evans et al. [14] . used acoustic outflow method to monitor crack progressions of a shaped 300 mm long stainless steel bellows subjected to cyclic axial stacking with vibration amplitude of 15 mm. AEs from fatigue cracks in 0.12 mm thick bellow with 10 convolutions were monitored by three resonant type AE sensors mounted on the flange weld to the bellow ends. The bellows failed at 26770 cycles after producing three circumferential cracks near the upper jig and lower flange. First AE was detected at 21782 cycles. This timing was 1500 cycles earlier than the first circumferential crack near the upper jig observed by video camera. AE count increased after 24000 cycles at which large third circumferential cracks were produced near the lower flange proposed by Koji K. et al. [15] . Emil Witzenmann was viewed as the innovator of expansion joints. In 1920, he connected for a patent for the primary purported adaptable metal tube extension joint, German Reichspatent No. 367 185, from 29 July 1920. From a technical point of view, this antecedent of today's expansion joints is a substantial, pressure tight adaptable metal hose with a defined, limited opportunity of development. In the 1930s, the 'metal hose' or 'adaptable metal tube' principle was replaced by the metal bellows as the focal useful component. This design standard -metal bellows with association pieces -is still the basic of modern metal expansion joints today. In 1898 In 1898 A patent was connected for "flexible metal tubes with beading folds" (convolutions), Creation of bellows and metal hoses of consistent layered tubes for mechanical applications, was therefore first ever thusly maker by, the organization now known as, The BOA Group.
II. PROBLEM FORMULATION AND OBJECTIVE
According to the literature and modern Industrial survey, it is seen that Bellow is a standout amongst the most vital component in the expansion joint and has the capacity to absorb regular and irregular expansion and contraction of the system. expansion joints are intended to work with a value for deflection stress that far surpasses the yield strength of the bellows material. This implies most expansion joints will take a permanent set at the rated axial, angular or lateral movement. Expansion joint bellows are designed to operate in the elastic stress range. In this way the bellows will eventually fatigue after a limited number of movement cycles. It is essential to indicate a practical cycle life as a design consideration when requesting an expansion joint. An excessively conservative cycle life necessity can result in a bellows design that is so long and delicate that it is liable to squirm failure.
III. ANALYTICAL ANALYSIS
Metal expansion bellows are an exceptionally particular segment of a funneling framework. They should be designed sufficiently strong enough to accommodate the framework design pressure and also sufficiently adaptable to accept the design deflections for a figured number of events, with a minimum resistive force. So as to understand the static and dynamic behavior of metal expansion bellows. it is important to concentrate the choice of materials of bellows for the given application, essential thing, their appropriate design, and working. The different mechanical properties and design parameters for bellows under consideration are shown in Table1. 
Fatigue life calculation by analytical analysis:-
The circumferential membrane stress ( 1) in bellows tangent due to internal pressure is given as per
The end convolution circumferential membrane stress ( 2) due to internal pressure based on the equilibrium considerations is as shown in Figure 1 . Equation (2) shows the end convolution circumferential membrane stress Where, is mean diameter of bellows convolution and it is given as,
Fig1
: Deflection stresses acting on bellows.
The intermediate convolution circumferential membrane stress ( 2,) due to internal pressure is calculated by using the following equation (4).
The bellows meridional membrane stress ( 3) due to internal pressure is calculated based on the component of pressure in axial direction acting on the convolution divided by the metal area of root and crown by using the following equation (5).
The bellows meridional bending stress ( 4) due to internal pressure as is given by equation (6) .
The bellows meridional membrane stress ( 5) and meridional bending stress ( 6) due to deflection are given by equation (7). (7) Where , , and are the factors for calculating 4, 5, 6 respectively. is modulus of elasticity for bellows. Unreinforced total stress range due to cyclic displacement (St) are given by equation (8 Fig.2 and Fig.3 shows the S-N diagram and also Table 5 shows the comparison of the fatigue life obtained by analytical approach and MATLAB simulation approach. On comparison it is seen that fatigue life obtained by both approaches shows close match. 
V. RESULT S AND DISCUSSION

VI. CONCLUSION
The main of objective of this work is to estimate the fatigue life of bellows. This objective is achieved with the help of analytical and numerical approach for various pressure viz. 0.05MPa, 0.1MPa, 0.15MPa and 0.2MPa respectively. On comparison it is seen that fatigue life obtained by both approaches shows close match.
